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(54) Segmented toroidal core for manufacturing pneumatic tires 



(57) A segmented core (10) for manufacturing pneu- 
matic tires includes a substantially toroidal core body 
(11) formed of a plurality of core segments (12) which 
are arranged in a circumferential direction in tight con- 
tact with each other. A sleeve (31) rotatably supporting 
a first connector member (33) at its one end is inserted 
into the core body (1 1 ) so that the first connector mem- 
ber (33) is engaged with the core body (1 1 ) on one side 
thereof. A second connector member (40) is then de- 
tachably connected to the sleeve (31) on its another 
end, and thereby brought into engagement with the core 
body (11) on another side thereof. An integral unit is 
formed by the sleeve (31), the first connector member 
(33) and the second connector member (40), which en- 
sures that the core segments (1 2) are maintained firmly 
and reliably connected to each other during formation 
and vulcanization of a green tire supported on the core 
body (11). 



FIG. I 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a toroidal core for 
manufacturing pneumatic tires, which is used through- 
out formation of a green tire up to completion of its vul- 
canization. 

2. Description of the Related Art 

For manufacturing high performance pneumatic 
tires in a highly efficient and inexpensive manner, there 
has been proposed a method in which at least one rub- 
ber-coated cord is braided around a core which com- 
prises a rigid body having a toroidal shape, so as to form 
at least one ply of radial carcass layer. Another rubber- 
coated cord is helically wound onto the radially outer 
side of the carcass layer so as to form at least one belt 
layer. A tread rubber in the form of unvulcanized rubber 
strip is wound onto the carcass layer and the belt layer 
to thereby form a green tire. Subsequently, the core to- 
gether with the green tire supported thereon is trans- 
ferred into a curing mold so as to perform vulcanization 
of the green tire. 

According to the above-mentioned proposal, after 
vulcanization of the green tire has been completed, it is 
necessary to remove the core from the vulcanized tire. 
Thus, JP 6-28,863 B discloses a segmented toroidal 
core which is composed of a plurality of core segments. 
In this instance, when a green tire is to be formed on the 
core, the core segments are brought into tight contact 
with each other and arranged in the circumferential di- 
rection so as to form the toroidal core. The core seg- 
ments are arranged so that they can be retracted radially 
inwards and sequentially removed from inside of the tire 
which has been subjected to vulcanization. There is a 
strong demand in the industry, for an improved seg- 
mented core for manufacturing pneumatic tires, which 
is highly suitable for practical use. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to pro- 
vide an improved segmented core in which the core seg- 
ments can be maintained firmly connected to each other 
during formation and vulcanization of green tire, and re- 
moved from each other in a reliable and facilitated man- 
ner. 

According to the present invention, there is provid- 
ed a segmented core for manufacturing pneumatic tires, 
which comprises: a substantially toroidal core body 
comprised of a plurality of core segments which are cir- 
cumferentially arranged side by side, in tight contact 
with each other; a substantially cylindrical sleeve which 
can be axially inserted into said core body in a coaxial 



relationship with respect to each other, said sleeve hav- 
ing first and second axial ends; a first connector member 
supported by said sleeve at said first axial end so as to 
be engageable with a radially inner portion of the core 

s body on its one side; and a second connector member 
which can be detachably connected to the second axial 
end of said sleeve so as to be engaged with a radial 
inner portion of said core body on its another side, when 
the second connector member is connected to said 

10 sleeve. 

With the segmented core according to the present 
invention, the core segments are arranged in a circum- 
ferential direction, in a predetermined order and tight 
contacted with each other to thereby form a substantially 

15 toroidal core body. The sleeve is then inserted axially 
into the core body so that the first connector member 
supported at the first axial end of the sleeve is engaged 
with a radially inner portion of the core body at one side 
thereof. The second connector member is then connect - 

20 ed to the second axial end of the sleeve and engaged 
with a radially inner portion of the core body at the other 
side thereof. As a result, the first and the second con- 
nector members integrated with the sleeve serve to ax- 
ially retain the core segments from both sides such that 

25 they are firmly fastened to each other by the connector 
members to stably support the green tire thereon during 
its formation and vulcanization. Furthermore, the core 
segments can be fastened to each other to form the core 
body simply by means of an integrated unit which is 

30 comprised of the first and the second connector mem- 
bers both connected to the sleeve, without requiring a 
complicated arrangement of the core as a whole. 

According to the present invention, the first connec- 
tor member may comprise an annular member which is 

35 axially retained, but rotatably supported at the first axial 
one end of the sleeve. Similarly, the second connector 
member may comprise an annular member which, in 
turn, is threaded ly connected to the sleeve at the second 
axial one end thereof. In this instance, the core seg- 

40 ments can be connected to each other in a facilitated 
and reliable manner, since the first and the second con- 
nector members both in engagement with the core seg- 
ments can be kept stationary to stably maintain the pre- 
determined positional relationship in the circumferential 

45 direction among the core body and the first and the sec- 
ond connector members. 

Advantageously, the first and the second connector 
members are comprised of a material having a coeffi- 
cient of thermal expansion which is smaller than that of 

50 the core body. In this instance, when the segmented 
core is placed in a curing mold and heated to a high tem- 
perature to perform vulcanization of the green tire, the 
first and the second connector members serve to more 
tightly fasten the core segments due to the difference in 

55 the coefficient of thermal expansion, so that the core 
segments can be maintained firmly fastened to each 
other, effectively preventing loosening despite the appli- 
cation of heat for vulcanization of the green tire. 



2 



3 



EP 0 893 237 A2 



4 



Advantageously, the core segments are formed 
with interior spaces, respectively, which are in commu- 
nication with each other to form a circumferentially con- 
tinuous chamber inside of said core body, capable of 
being supplied with a heat medium. By this, the core 
body has a reduced thickness (hence, heat capacity) so 
that the heat from the heat medium can be rapidly con- 
ducted to the green tire, thereby shortening the vulcan- 
ization time. 

In order to compensate for the reduced thickness 
and the resultant reduced mechanical strength of the 
core body, at least one reinforcement may be provided 
for each of the core segments, so as to extend substan- 
tially in a meridian plane which includes a center axis of 
the core body. At least one communication hole may be 
formed in the reinforcement, for allowing passage of 
said heat medium therethrough. 

In the segmented core according to the present in- 
vention, adjacent core segments of the core body are in 
tight contact with each other at respective circumferen- 
tial end surfaces which are opposite to each other. In 
order to allow a facilitated positioning of the core seg- 
ments relative to each other, one of the circumferential 
end surfaces of the adjacent core segments may have 
a projection and the opposite circumferential end sur- 
face may have a recess for receiving the projection 
therein when the adjacent core segments are brought 
into contact with each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully explained 
hereinafter, with reference to certain preferred embodi- 
ments illustrated in the accompanying drawings, in 
which: 

Fig. 1 is a sectional view showing a segmented core 
according to the first embodiment of the present in- 
vention; 

Fig. 2 is a partially broken side view of the core 
shown in Fig. 1 ; 

Fig. 3 is a perspective view of the core body; 

Fig. 4 is a perspective view of the parallel-sided core 

segment; 

Fig. 5 is a sectional view showing a segmented core 
according to the second embodiment of the present 
invention; 

Fig. 6 is a sectional view of the core as seen in the 
direction of arrow VI-VI in Fig. 5; 
Fig. 7 is a perspective view showing a preferred em- 
bodiment of the system for assembling and disas- 
sembling the segmented core according to the 
present invention; 

Fig. 8 is a perspective view showing the clamping 
device for the core segment; 
Fig. 9 is a perspective view showing the rotary drive 
for the sleeve; 

Fig. 10 is a perspective view showing the assem- 



bling stand for the segmented core; and 

Fig. 11 is a sectional view showing the assembling 

stand in use. 

5 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to the drawings, in particular with ref- 
erence to Figs. 1 through 4, reference numeral 10 de- 
notes a substantially toroidal core according to a first 

10 embodiment of the present invention, which includes a 
segmented core body 11 made, for example, of alumi- 
num alloy. As noted above, at least one rubber-coated 
cord is braided on the outer surface of the core body 11 
to form at least one ply of carcass layer, and unvulcan- 

15 jzed rubber strips are wound onto the carcass layer as 
belt layers, and an unvulcanized tread rubber is then ap- 
plied to form a green tire. The core 1 0, together with the 
green tire supported thereon, is transferred into a curing 
mold so that the green tire is heated and subjected to 

20 vulcanization to manufacture a pneumatic tire. 

The core body 11 is comprised of a plurality of ar- 
cuate core segments 12, e.g., ten segments as in the 
illustrated embodiment, which are arranged in the cir- 
cumferential direction in tight contact with each other. 

25 The core segments 12 include sector segments 12a 
having a circumferential length which increases radially 
outwards, and inverted segments 12b having a circum- 
ferential length which decreases radially outwards. The 
two types of the core segments 12a and 12b are alter- 
so nately arranged in the circumferential direction of the 
core body 11 , in tight abutment with each other. 

Each circumferential end surface of the inverted 
segment 1 2b has a radially outer region which is provid- 
ed with a projection 13 of a rectangular column shape. 

35 Similarly, each circumferential end surface of the sector 
segment 12a has a recesses 1 4 in the form of a radial 
slit which is adapted to receive the projection 1 3 therein. 
The provision of the projections 1 3 for the inverted seg- 
ments 12b and the recesses 14 in the sector segments 

40 12a, at their opposite circumferential end surfaces, 
serves to facilitate the assembly and disassembly of the 
core segments 1 2, since the projections 1 3 can be sim- 
ply guided and properly positioned by the recesses 14. 
The engagement of the projections 1 3 and the recesses 

45 14 further serves to effectively avoid undesirable dislo- 
cation of the segments 12 relative to each other, after 
the core segments 12 have been assembled. 

When the core body 11 is to be disassembled and 
removed from the pneumatic tire after completion of vul- 

50 canization, the inverted segments 12b are moved radi- 
ally inwards in the initial stage. In this connection, the 
recesses 1 4 are in the form of a slit which extends radi- 
ally inwards up to the inner peripheral surface of the sec- 
tor segment 12a. Thus, the movement of the projection 

55 1 3 along the recess 1 4 is not impeded by the sector seg- 
ment 12a. 

For facilitating the assembly and disassembly of the 
core body 11 . atab 15 is provided on the inner peripheral 



3 



5 



EP 0 893 237 A2 



6 



surface of each core segment 1 2. The core body 1 1 can 
be assembled and/or disassembled by engaging the tab 
15 with an appropriate mechanical means and thereby 
moving the core segment 12 radially outwards or in- 
wards. 

Each core segment 12 has an interior space 17 
which is opened at both circumferential ends of the seg- 
ment 1 2. Thus, when the core segments 1 2 are circum- 
ferentially disposed in tight contact with each other, the 
interior spaces 17 of the entire core segments 12 are 
brought into communication with each other to form an 
annular chamber 1 8 in the core body 1 1 , which extends 
continuously in the circumferential direction. The annu- 
lar chamber 18 can be supplied with a hot fluid ; i.e., a 
heat medium for heating the green tire from the interior 
of the core body 11 during vulcanization. Thus, as par- 
ticularly shown in Fig. 2, an inlet port 19 and an outlet 
port 20 are formed in the inner peripheral surface of one 
of the inverted segments 1 2b. The inlet port 1 9 and the 
outlet port 20 are communicated respectively with a sup- 
ply source and a discharge reservoir, which are not 
shown, such that the heat medium is supplied into the 
chamber 18 via the inlet port 19 and discharged there- 
from via the outlet port 20. Formation of the interior 
space 17 within each core segment 12, or of the annular 
chamber 18 within the core body 11, makes it possible 
to reduce the thickness, weight and heat capacity of the 
core body 11. Thus, during vulcanization of the green 
tire supported on the core body 11, the heat of the heat 
medium, which has been supplied to and circulated 
along the chamber 1 8, can be rapidly transferred to the 
green tire. 

The interior space 17 of each core segment 12 is 
provided with a reinforcement 21 having an outer pe- 
riphery connected to the inner surface of the core seg- 
ment 12. The reinforcements 21 may be in the form of 
a partition wall extending in a meridian plane which in- 
cludes the center axis of the core body 11 , so that each 
interior space 17 is separated into two sub-spaces 17a 
and 1 7b. Despite partition of the interior space 1 7 by the 
reinforcement 21 , the flow of the heat medium supplied 
to the chamber 18 should not be blocked by the rein- 
forcement 21. Thus, the reinforcement 21 within each 
segmented core 12 may have at least one communica- 
tion hole 22 for enabling the heat medium to flow through 
the annular chamber 18. It should be noted that the re- 
inforcement 21 of that inverted segment 12b, which is 
formed with the above-mentioned inlet port 1 9 and outlet 
port 20, is free from the hole 22 and arranged between 
these ports 1 9, 20 so that the heat medium supplied via 
the inlet port 1 9 is discharged via the outlet port 20 after 
having substantially circulated through the annular 
chamber 18. Furthermore, by providing the interior 
space 1 7 of the core segment 1 2 with the reinforcement 
21 which extends in the meridian plane of core body 11 , 
the mechanical strength of the core body 11 having a 
reduced thickness can be improved to such an extent 
that the formation and vulcanization of a green tire can 



be sufficiently performed. 

Moreover, each core segment 12 has arcuate 
groove sections 25, 26 in the radially inner regions on 
its opposite axial end surfaces. When the core body 11 

s is assembled, the groove sections 25 of adjacent core 
segments 1 2 are aligned in the circumferential direction 
to form a continuous circumferential groove 27 on one 
side of the core body 11 , and the groove sections 26 of 
adjacent core segments 1 2 are aligned in the circumfer- 

10 ential direction to form a continuous circumferential 
groove 28 on the other side of the core body 11 . 

In order to maintain the core body 11 in its assem- 
bled state, there is provided a cylindrical sleeve 31 
which is formed with an annular ridge 32 at its one axial 

15 end. A first connector body 33 in the form of an annular 
ring body is fitted onto the outer side of the sleeve 31 
and rotatably supported at the axial end region of the 
sleeve 31 adjacent to the annular ridge 32. The connec- 
tor body 33 is axially retained from both sides by the 

20 annular ridge 32 and a retainer ring 34 which is fitted 
onto the outer surface of the sleeve 31 , so as to prevent 
axial dislocation of the connector body 33 relative to the 
sleeve 31 . The connector body 33 has an outer flange 
portion 35 at its one axial end which is formed with an 

25 annular projection 36 projecting axially toward the core 
body 11. The connector body 33 is engaged with the 
radially inner region of the core body 11 on its one side, 
by fitting the annular projection 36 into the circumferen- 
tial groove 27. The sleeve 31 and the connector body 

30 33 as a whole constitute a sub-unit 37 of substantially 
cylindrical shape, in which the connector body 33 on its 
one axial end is engaged with the radially inner portion 
of core body 11 on its one side. The sleeve 31 of the 
sub-unit 37 is inserted, from one side, into the center 

35 opening of the core body 11, in a coaxial relationship 
therewith. 

The sub-unit 37 is further combined with another 
connector body 40, i.e. , a second connector body which 
is also in the form of an annular ring body. The connector 

40 body 40 has an outer flange portion 41 at its one axial 
end which is formed with an annular projection 42 pro- 
jecting axially toward the core body 11. The connector 
body 40 is formed with a female screw 43 at the inner 
periphery thereof, while a corresponding male screw 44 

45 is formed on the outer periphery of the sleeve 31 at its 
axial end which is remote from the connector body 33. 
By threadedly engaging the male screw of the sleeve 
31 into the female screw 43 of the connector body 40, 
the connector body 40 is detachably connected to the 

50 sleeve 31 of the sub-unit 37. Further, when the connec- 
tor body 40 is connected to the sub-unit 37 in a manner 
described above, the annular projection 42 of the con- 
nector body 40 is fitted into the circumferential groove 
28 of the core body 11 so that the connector body 40 is 

55 engaged with the radially inner portion of the core body 
11 on the other side. 

The sleeve 31 and the connector bodies 33, 40 are 
preferably formed of a material (e.g., steel) having a co- 
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efficient of thermal expansion which is smaller than that 
of the core body 11 . In this instance, when the temper- 
ature of the core body 11 is raised during vulcanization, 
the connector bodies 33, 40 exert an increased clamp- 
ing force to the core body 1 1 from both sides thereof, to 
ensure connection therebetween and prevent leakage 
of heat medium. 

On one side of the core body 11, positioning pins 

45 are arranged near the arcuate groove sections 25, 
and inserted into each core segment 12 and the outer 
flange portion 35 of the connector body 33. Similarly, on 
the other side of the core body 11, positioning pins 46 
are arranged near the arcuate groove sections 26, and 
inserted into each core segment 1 2 and the outer flange 
portion 41 of the connector body 40. These positioning 
pins 45 and 46 serve to maintain predetermined angular 
relationship between the core body 11 and the connec- 
tor bodies 33, 40. As explained above, the connector 
body 33 is rotatably supported at one axial end of the 
sleeve 31 , and the connector body 40 is threadedly con- 
nected to the other end of the sleeve 31 by means of 
the female screw 43 and the male screw 44. It is there- 
fore possible to perform fastening of the core segments 
1 2 relative to each other and connection of the core body 

1 1 to the connector bodies 33, 40 in a reliable and facil- 
itated manner, simply by the rotation of the sleeve 31 
only, while maintaining the above-mentioned predeter- 
mined angular relationship therebetween. The core 
body 11 , the sleeve 31 and the connector bodies 33, 40 
collectively constitute the segmented core 10 as a 
whole. 

The operation of the toroidal core according to the 
above-mentioned embodiment will be explained below. 

In order to assemble the above-mentioned seg- 
mented core 10, the core segments 12 are arranged in 
the circumferential direction in a predetermined order, 
in tight contact with each other so as to form the core 
body 11. On this occasion, by using the projections 13 
and recesses 1 4 as guides, the adjacent core segments 

12 can be readily placed into a prescribed positional re- 
lationship, so that the assembling operation of the core 
body 11 becomes easy and precise. The sleeve 31 of 
sub-unit 37 is then axially inserted into the center open- 
ing of the core body 1 1 from one side, wh ile maintaining 
the coaxial relationship with respect to the core body 1 1 . 
On this occasion, the annular projection 36 of the con- 
nector body 33 rotatably supported on the sleeve 31 is 
fitted into the circumferential groove 27 on one side of 
the core body 11 , and the axial end of sub-unit 37 is en- 
gaged with the radially inner portion of the core body 11 
at its one side. Also, the positioning pins 45 on one side 
of the core body 1 1 are inserted into the connector body 
33 and the core body 11 , so that the predetermined an- 
gular relationship between the core body 11 and the 
connector body 33 is assured. Then, the positioning pins 

46 on the other side of the core body 1 1 are inserted into 
the other connector body 40 and the core body 11, so 
that the predetermined angular relationship between the 



core body 1 1 and the connector body 40 is assured. The 
annular projection 42 of the connector body 40 is fitted 
into the circumferential groove 28 of the core body 11 
so that the connector body 40 is engaged with the radi- 

5 ally inner portion of the core body 11 at the other side 
thereof. The sleeve 31 is then rotated, with the male 
screw 44 being threaded into the female screw 43, so 
that the connector body 40 is connected to another axial 
end of the sleeve 31 , while maintaining the above-men- 

10 tioned angular relationship between the core body 11 
and the connector bodies 33, 40. As a result the con- 
nector body 40 is integrated with the sub-unit 37 which 
comprises the sleeve 31 and the connector body 33. 
Since the connector bodies 33, 40 are engaged with the 

15 radially inner portions of the core segments 1 2 on their 
both sides, the core segments 12 are firmly and posi- 
tively fastened to each other to form a toroidal core 10 
which can be reliably used for formation and vulcaniza- 
tion of green tire. Furthermore, the fastening of the core 

20 segments 1 2 relative to each other can be effected only 
by the sleeve 31 and the connector bodies 33, 40, so 
that the entire structure of the segmented core 10 is sim- 
plified. 

When the segmented core 10 has been assembled 

25 as described above, the main shaft of a tire building ma- 
chine (not shown) is inserted into the sleeve 31 and con- 
nected thereto, a rubber-coated cord and rubber strips 
are braided and wound on the outer peripheral surface 
of the core body 11, respectively, to form a green tire. 

30 The segmented core 10 is then removed from the tire 
building machine and transferred together with the 
green tire into a curing mold, not shown. In this connec- 
tion, the inner periphery of the sleeve 31 may be formed 
with an engaging ring which can be engaged by an ap- 

35 propriate loader so as to transfer the segmented core 
10 together with the green tire supported thereon. The 
annular chamber 1 8 within the core body 1 1 is supplied 
with a heat medium via the inlet port 1 9, so that the heat 
medium flows through the chamber 18 while succes- 

40 sively passing through the holes 22 in the reinforce- 
ments 21 , and is discharged via the outlet port 20. Due 
to the passage of the heat medium along the annular 
chamber 18, the heat medium accelerates the vulcani- 
zation of the green tire around the thin-walled core body 

45 1 1 , to thereby form a pneumatic tire. During the vulcan- 
ization, the core body 11 and the connector bodies 33, 
40 are heated to a high temperature. However, as men- 
tioned above, the sleeve 31 and the connector bodies 
33, 40 are made of a material having a coefficient of ther- 

50 mal expansion which is smaller than that of the core 
body 11. Thus, the connector bodies 33, 40 serve to 
firmly clamp the core body 11 from both sides thereof, 
with an increased clamping force, to ensure the fasten- 
ing therebetween and prevent leakage of the heat me- 

55 dium. 

During formation and vulcanization of the green tire 
on the core body 1 1 , a substantial force is exerted to the 
core body 1 1 , which tends to deform the core body 1 1 . 
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However, such deformation can be effectively avoided, 
since each core segment 12 has reinforcement 21 
therein. 

After completion of vulcanization of the green tire in 
the manner as described above, the core 1 0 is removed 
from the curing mold and then disassembled and re- 
moved from the tire. In this instance, the sleeve 31 is 
rotated in a reverse direction to disconnect the connec- 
tor body 40 from the sleeve 31 , and the sub-unit 37 in- 
cluding the sleeve 31 and the connector body 33 is ax- 
ially removed from the core body 11 . The inverted seg- 
ment 12b is then moved radially inwards by pulling the 
tab 15 thereon. At this time, as explained above, each 
recess 14 extends radially inwards up to the inner sur- 
face of the core body 1 1 , so that the sector segment 1 2a 
does not impede the movement of the projection 1 3. The 
inverted segment 1 2b is removed from the tire by an ax- 
ial movement of the segment 12b. Thereafter, the re- 
maining inverted segments 12b and sector segments 
12a are removed from the tire in the same manner as 
above. 

A segmented core according to a second embodi- 
ment of the present invention is shown in Figs. 5 and 6. 
In this embodiment, a sleeve 51 has an axial end portion 
with an outer surface on which an axially movable slide 
ring 52 is fitted. A compression spring 55 is arranged 
between a flange 53 at the end of the sleeve 51 and the 
slide ring 52, for urging the slide ring 52 toward a first 
connector body 54 in the form of an annular body. A plu- 
rality of arcuate projections 56 separated from each oth- 
er in the circumferential direction are formed on the out- 
er surface of the sleeve 5 1 at the other axial end thereof. 
A plurality of arcuate slits 58 separated from each other 
in the circumferential direction are formed in the inner 
peripheral surface of the second connector body 57 in 
the form of an annular body. Thus, when the core seg- 
ments 12 constituting the core body 11 are connected 
to each other by such sleeve 51 and the first and second 
connector bodies 54, 57, these connector bodies 54, 57 
are engaged with the core body 11 and the sleeve 51 is 
axially moved against the spring 55 in such a state that 
the arcuate projections 56 are fitted or overlapped with 
the arcuate slits 58, respectively. After the arcuate pro- 
jections 56 have passed axially through the arcuate slits 
58, the sleeve 51 is rotated by a predetermined angle 
such that the arcuate projections 56 are overlapped with 
those portions of the second connector body 57 which 
are between the slits 58, respectively. By stopping the 
application of the external force to the sleeve 51 in this 
situation, the arcuate projections 56 are pressed onto 
the radially inner portions of the second connector body 
57 by the spring 55, so that the core segments 12 are 
fastened to one another. In case of disassembling the 
segmented core, the above-mentioned steps are per- 
formed in opposite order. Other constitution and opera- 
tion of the second embodiment are essentially same as 
those of the first embodiment. 

A preferred embodiment of the system for assem- 



bling and disassembling the segmented core according 
to the present invention is shown in Fig. 7. The system 
includes a rectangular frame 60 and a transfer conveyor 
TC-| which extends through the frame 60 in its lower por- 

s tion. A plurality of pneumatic tires T are supported on 
the conveyor TC-, horizontally, with the segmented 
cores 10 being accommodated in the interior space Ti 
of the tire T. These tires T are intermittently transferred 
in the predetermined direction by the conveyor TC-,, by 

10 means of an appropriate driving means, such as an 
electric motor (not shown). 

As shown in Figs. 7, 8 and 9, a movable beam 61 
extending horizontally in the longitudinal direction of the 
transfer conveyor TC-, is supported on the upper portion 

15 of the frame 60. The beam 61 is driven by a driving 
means, such as an electric motor, in a horizontal direc- 
tion perpendicular to the longitudinal direction of the 
transfer conveyor TC-, , i. e. , transversely thereto. A mov- 
able carriage 62 is supported on the beam 61 and driven 

20 by a driving means, such as an electric motor, along the 
beam 61 in the longitudinal direction of the transfer con- 
veyor TC-,. A vertical rod 63 is passed through the car- 
riage 62 and raised or lowered by a driving means, such 
as a cylinder/piston device, not shown. A swiveling de- 

25 vice 64 comprising an electric motor or rotary actuator 
is secured to the lower end of the rod 63, and has an 
output shaft to which a center portion of a supporting 
arm 65 is connected. The arm 65 extends in a horizontal 
plane, which is parallel to the equatorial plane of the tire 

30 t horizontally laid on the transfer conveyor TC-, , and un- 
dergoes a swiveling motion in the horizontal plane as 
the swiveling device 64 is operated. 

As particularly shown in Fig. 8, one end portion of 
the arm 65 supports a rotary drive mechanism 66 com- 

35 prising an electric motor or rotary actuator and having 
an output shaft to which a clamping device 68 is se- 
cured. The clamping device 68 includes a pair of clamp- 
ing jaws 67 which can be opened or closed by an electric 
motor or a link mechanism and which serve to clamp the 

40 tab 15 of the core segment 12. Furthermore, as partic- 
ularly shown in Fig. 9, the other end portion of the arm 
65 supports a rotary drive mechanism 69 comprising an 
electric motor or rotary actuator and having an output 
shaft to which a rotary block 70 is secured. The rotary 

45 block 70 has a plurality of catches 71 which are spaced 
from each other in the circumferential direction. The 
catches 71 have a cylindrical contour as a whole and 
are arranged such that they can be radially expanded 
or contracted by a drive means therefor. 

50 As will be apparent from the following description, 
the rotary drive mechanism 69, the rotary block 70, the 
catches 71 and the drive means therefor as a whole con- 
stitute a disengaging means 72 for disengaging the core 
segments 12 from each other by disengaging the con- 

55 nector body 40 from the core body 11. The movable 
beam 61 , the carriage 62 and the drive means therefor 
as a whole constitute a first moving means 73 for moving 
the supporting arm 65, the clamping device 68 and the 
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disengaging means 72 in a plane which is parallel to the 
equatorial plane of the tire T, i.e., in the horizontal plane 
in the illustrated embodiment. The vertical rod 63 and 
the drive means therefor as a whole constitute a second 
moving means 74 for moving the supporting arm 65, the 
clamping device 68 and the disengaging means 72 in 
the axial direction of the tire T. Finally, the supporting 
arm 65, the clamping device 68, the disengaging means 
72, the first moving means 73 and the second moving 
means 74 as a whole constitute the system for assem- 
bling and disassembling the segmented core according 
to the present invention. 

A disassembling station D is arranged on the trans- 
fer conveyor TC-, . When a tire T is transferred to the dis- 
assembling station D, the transfer of the tires T is 
stopped for a period in which the segmented core is re- 
moved from the tire T. The disassembling station in- 
cludes a clamping device 77 which is arranged so as to 
be moved vertically. The clamping device 77 includes a 
plurality of clamp members 78 which are spaced from 
each other in the circumferential direction. As a tire is 
transferred to the disassembling station D, the clamping 
device 77 is raised so that the tread portion of the tire T 
is engaged by the clamp members 78 and fixedly hold 
the tire T to the disassembling station D. 

With reference to Figs, 7,10 and 1 1 , an assembling 
station A is arranged on one side of the disassembling 
station D and provided with an assembling means 81. 
The assembling means 81 includes an annular base 
member 82 and a plurality of arcuate supporting seg- 
ments 83 on the base member 82, which are spaced 
from each other in the circumferential direction and the 
number of which corresponds to that of the core seg- 
ment 12. Like the core segment 12, the supporting seg- 
ments 83 comprise sector segments 83a and inverted 
segments 83b, which are alternately arranged in the cir- 
cumferential direction. The sector segments 83a and 
the inverted segments 83b have depressed upper sur- 
faces for supporting the sector core segments 12a and 
the inverted core segments 12b thereon, respectively. 
A plurality of cylinder devices 84 are arranged on the 
upper surface of the base member 82, on the radially 
outer side of the supporting segments 83. Each cylinder 
device 84 has a piston rod 85 having a tip end which is 
connected to the supporting segment 83. When the cyl- 
inder devices 84 are operated and the piston rods 85 
are extended, with the core segments 12 supported on 
the supporting segments 83 ; the supporting segments 
83 are synchronously moved radially inwards to bring 
the core segments 12 in tight contact with each other. A 
disc-like supporting plate 86 is arranged in the center 
portion of the base member 82, for supporting the sec- 
ond connector body 40 thereon. The supporting plate 
86 is connected to the upper end of a piston rod 87 of a 
cylinder device which extends in the vertical direction. 
The base member 82, supporting segments 83, the cyl- 
inder device 84 ; the supporting plate 86 and the cylinder 
device for the supporting plate constitute as a whole the 



above-mentioned assembling means 81. Incidentally 
the assembling station A may be provided with a plural- 
ity of assembling means for assembling different seg- 
mented cores corresponding to different specifications 

s of tires, such as different tire sizes. 

Another transfer conveyor TC 2 is arranged behind 
the assembling station A, which is driven by a driving 
mechanism, such as an electric motor. The transfer con- 
veyor TC 2 serves to for transfer segmented cores wh ich 

10 have been assembled at the assembling station A. Fur- 
thermore, a reserve station R is arranged on that side 
of the assembling station A which is opposite to the dis- 
assembling station D, for storing spare segmented 
cores which have been assembled at the assembling 

15 station A. 

The operation of the above-mentioned system will 
be explained below. It is assumed that pneumatic tires 
T which have been subjected to vulcanization are trans- 
ferred by the transfer conveyor TC-, , with the segmented 

20 cores accommodated in the interior space Ti of the tires 
T. When a tire T reaches the disassembling station D 
and the operation of the transfer conveyor TC-| is tem- 
porarily stopped, the clamping device 77 is raised to a 
position around the tire T at the disassembling station 

25 D such that the tread portion of the tire T is engaged by 
the clamp members 78 and fixedly hold the tire T to the 
disassembling station D. 

The movable beam 61 is moved transversely along 
the frame 60 while the carriage 62 is moved in the lon- 

30 gitudinal direction along the beam 61 so as to transfer 
the disengaging means 72 at a position above the rota- 
tional axis of the tire T (or of the sleeve 31) at the dis- 
assembling station D. Then, the rod 63 is lowered to- 
gether with the disengaging means 72 so that the dis- 

35 engaging means 72 is inserted into the sleeve 31 , and 
the catches 71 are synchronously expanded radially 
outwards so that the catches 71 clamps the sleeve 31 
from inside. In such a state ; the rotary drive mechanism 
69 is operated to rotate the rotary block 70 and the 

40 catches 71 in a direction in which the male screw 44 of 
the sleeve 31 is disengaged from the female screw 44 
of the second connector body 40, so that the sub-unit 
37 comprising the sleeve 31 and the first connector body 
33 is disengaged from the second connector body 40. 

45 During this disengagement, the disengaging means 72 
is slightly lifted, though such a lifting motion can be ab- 
sorbed by a corresponding lifting motion of the rod 63. 

The rod 63 is then lifted so that the disengaging 
means 73 clamping the sub-unit 37 is moved away from 

50 the tire T and the core body 11 , and the movable beam 
62 and the carriage 63 are moved to transfer the disen- 
gaging means 72 to a position above the assembling 
means 81 at the assembling station A. In this instance, 
it is assumed that the core segments which have been 

55 disassembled by the previous disassembling operation 
are supported on the supporting segments 83 of the as- 
sembling means 81 in tight contact with each other, and 
the second connector body 40 is supported on the sup- 
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porting plate 86 with the annular projection 42 of the con- 
nector body 40 fitted into the circumferential groove 28 
of the core body 11. The rod 63 and the disengaging 
means 72 are lowered so that the sub-unit 37 is inserted 
into the center opening of the core body 1 1 , and the ro- 
tary drive mechanism 69 is operated to rotate the sleeve 
31 so that the male screw 44 of the sleeve 31 is engaged 
with the female screw 44 of the second connector body 
40. By this, the second connector body 40 is connected 
to the sub-unit 37 and the annular projection 36 of the 
first connector body 33 is fitted into the circumferential 
groove 27 of the core body 11 so as to complete assem- 
bly of the segmented core 10. During this assembling 
operation, the disengaging means 72 is slightly lowered, 
though such a lowering motion can be absorbed by a 
corresponding lowering motion of the rod 63. In this way, 
the illustrated system can be used not only for the dis- 
assembly of the segmented core 1 0, but also for the as- 
sembly thereof. 

The segmented core 10 assembled as above is 
transferred from the assembling station to the transfer 
conveyor TC 2 by lifting the rod 63 and moving the beam 

61 and the carriage 62, and further transferred by the 
conveyor TC 2 toatirebuilding machine. The segmented 
core 10 which has been once heated to high tempera- 
ture during the previous vulcanization is sufficiently 
cooled during the assembling operation at the assem- 
bling station A and also during the transfer along the 
conveyor TC 2 , so that it can be used for formation of a 
new green tire as it is. After the segmented core 10 is 
removed from the assembling means 81, the cylinder 
devices 84 of the assembling means 81 are operated to 
retract the respective piston rods 85 so that the support- 
ing segments 83 are synchronously moved radially out- 
wards to form circumferential gaps therebetween. This 
is for avoiding interference of adjacent core segments 
12 by the mating projections 13, when the core seg- 
ments 12 are placed onto the supporting segments 83. 

The clamping device 68 is then returned to a posi- 
tion on one side of the disassembling station D to re- 
move the tire T from the disassembling station D while 
leaving the second connector body 40 at the disassem- 
bling station D. The movable beam 61 and the carriage 

62 are moved and the rod 63 is lowered so that the dis- 
engaging means 72 is inserted into the second connec- 
tor body 40 to clamp the same from inside. The rod 63 
is then lofted and the movable beam 61 and the carriage 
62 are moved to transfer the second connector body 40 
onto the supporting plate 86 of the assembling means 
81 . The clamping device 68 is then operated so that the 
tire T is returned to the disassembling station D. In this 
way, the disengaging means 72 ensures that the sub- 
unit 37 comprising the sleeve 31 and the first connector 
body 33 is removed from the core body 11 and trans- 
ferred to the assembling means 81 . 

The swiveling device 64 is then operated to rotate 
the supporting arm 65 in a horizontal plane by 180 de- 
grees about the center portion of the arm 65, for effect- 



ing a changeover between the disengaging means 72 
and the clamping device 68. The provision of the clamp- 
ing device 68 at one end of the arm 65 and the disen- 
gaging means 72 at the other end of the arm 65 is highly 

s advantageous from practical viewpoints, since the 
changeover between the disengaging means 72 and the 
clamping device 68 can be effected efficiently by rotat- 
ing the arm by 180 degrees, and the disengagement of 
the sub-unit 37 and from the core body 11 and removal 

10 of the core segments 1 2 can be carried out in a contin- 
uous manner. 

The movable beam 61 and the carriage 62 are then 
moved to transfer the clamping device 68 to a position 
above the rotational axis of the tire T. The rotary drive 

15 mechanism 66 is then operated to rotate the clamping 
device 68 in a horizontal plane. Upon such rotation of 
the clamping device 68, a sensor (not shown) detects 
whetherthe core segment 1 2 below the clamping device 
58 is a sector segment 1 2a or an inverted segment 1 2b. 

20 When it has been detected by the sensor that an invert- 
ed segment 12b is situated below the clamping device 
58, the operation of the rotary drive mechanism 66 is 
stopped. 

The vertical rod 63 is then lowered so that the 

25 clamping device 68 is inserted into the center opening 
of the tire T. In this instance, the tag 15 of the inverted 
segment 12b is positioned between the clamping jaws 
67 in their opened state. The clamping jaws 67 are then 
closed to clamp the tag 1 5 of the inverted segment 1 2b 

30 from both sides, and the movable beam 61 and the car- 
riage 62 are moved such that the supporting arm 65 and 
the clamping device 68 are moved in a horizontal plane 
radially inwards with respect to the tire T. As a result, 
the inverted segment 12b clamped by the clamping de- 

35 vice 68 is withdrawn from the interior space Ti of the tire 
T to the center opening thereof. 

The rod 63 is then lifted so that the supporting arm 
65, the clamping device 68 and the inverted segment 
12b are moved upwards, i.e., in the axial direction of the 

40 tire T, to thereby remove the inverted segment 1 2b from 
the tire. The movable beam 61 and the carriage 62 are 
then moved and the rod 63 is lowered to transfer the 
inverted segment 12b onto the corresponding support- 
ing segment 83, i.e., the inverted supporting segment 

45 83b. 

The above-mentioned operations are repeated until 
the remaining inverted segments 12b are sequentially 
clamped by the clamping device 68 and transferred onto 
the supporting segments 83, and the sector segments 

50 12a are then sequentially clamped by the clamping de- 
vice 68 and transferred onto the supporting segments 
83. Then, the piston rods 85 of the cylinder devices 84 
are synchronously extended so that the core segments 
12 supported on the supporting segments 83 are 

55 brought into tight contact with each other to form a toroi- 
dal core 1 0. Also, the piston rod 87 of the cylinder device 
is extended so that the annular projection 42 of the sec- 
ond connector body 40 is fitted into the circumferential 
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groove 28 of the core body 11. The transfer conveyor 
TC-, is then operated to transfer the tire T in the forward 
direction. The swiveling device 64 is operated to rotate 
the supporting arm 65 by 180 degrees for effecting 
changeover between the clamping device 68 and the 
disengaging means 72. The movable beam 61 and the 
carriage 62 are then moved and the rod 63 is lifted so 
that the clamping device 68 and the disengaging means 
72 are returned to their initial positions. 

As explained above, the illustrated system ensures 
that the sub-unit 37 comprising the sleeve 31 and the 
first connector body 33 ; the second connector body 40 
and the core segments 12 are sequentially removed 
from the tire T and transferred to the assembling means 
so as to be assembled into the toroidal core. The system 
is simple and reliable in structure because the provision 
of the first moving means 73 for moving the supporting 
arm 65 and the clamping device 68 in the horizontal 
plane, and of the second moving means for moving the 
supporting arm 65 and the clamping device 68 in the 
axial direction of the tire ensures that the segmented 
core 10 can be positively removed from the interior 
space of the tire T. Moreover, the core segments can be 
disassembled simply by moving the supporting arm 65 
and the clamping device 68 radially inwards with respect 
to the tire, and in the axial direction of the tire, so that 
the disassembly can be carried out in a highly efficient 
manner. 

The system illustrated in Figs. 7-11 may be modified 
such that the clamping device is maintained stationary 
while the tire T is rotated about its rotational axis, for 
positioning the to-be-clamped core segment relative to 
the clamping device 68. Also, it is not a prerequisite con- 
dition to use the movable beam 61 , the carriage 62 and 
the driving means therefor, for transferring the removed 
core segments 1 2 to the assembling station A as part of 
the first moving means 73 for moving the clamping de- 
vice 68 and the core segment 12 radially inwards and 
thereby removing the core segment from the tire T, as 
in the illustrated embodiment. 

It will be appreciated from the foregoing description 
that the present invention provides an improved seg- 
mented core in which the core segments can be main- 
tained firmly connected to each other during formation 
and vulcanization of green tire, and removed from each 
other in a reliable and facilitated manner. 

While the present invention has been described 
above with reference to certain preferred embodiments, 
it is of course that various changes and modifications 
may be made without departing from the scope of the 
invention as defined by the appended claims. 

Claims 

1. A segmented core for manufacturing pneumatic 
tires, which comprises: 



a substantially toroidal core body comprised of 
a plurality of core segments which are circum- 
ferentially arranged side by side, in tight contact 
with each other; 

s a substantially cylindrical sleeve which can be 

axial ly inserted into said core body in a coaxial 
relationship with respect to each other, said 
sleeve having first and second axial ends; 
a first connector member supported by said 

10 sleeve at said first axial end so as to be engage- 

able with a radially inner portion of the core 
body on its one side; and 
a second connector member which can be de- 
tachably connected to the second axial end of 

15 said sleeve so as to be engaged with a radial 

inner portion of said core body on its another 
side, when the second connector member is 
connected to said sleeve. 

20 2. A segmented core according to Claim 1, wherein 
said first connector member comprises an annular 
member which is axially retained but rotatably sup- 
ported at said first axial one end of said sleeve. 

25 3. A segmented core according to Claim 1, wherein 
said second connector member comprises an an- 
nular member which is threadedly connected to 
said sleeve at said second axial one end thereof. 



30 4. A segmented core according to Claim 1, wherein 
said first connector member and said second con- 
nector member are comprised of a material having 
a coefficient of thermal expansion which is smaller 
than that of said core body. 

35 

5. A segmented core according to Claim 1, wherein 
said core segments are formed with interior spaces, 
respectively, which are in communication with each 
other to form a circumferentially continuous cham- 

40 ber inside of said core body, capable of being sup- 
plied with a heat medium. 

6. A segmented core according to Claim 5, further 
comprising at least one reinforcement for each of 

45 said core segments, said reinforcement extending 
substantially in a meridian plane which includes a 
center axis of said core body and having at least 
one communication hole for allowing passage of 
said heat medium therethrough. 

50 

7. A segmented core according to Claim 1, wherein 
adjacent core segments of said core body are in 
tight contact with each other at respective circum- 
ferential end surfaces which are opposite to each 

55 other, one of said end surfaces having a projection 
and the other of said end surfaces having a recess 
for receiving therein said projection when the adja- 
cent core segments are in contact with each other. 
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A method of manufacturing a pneumatic tire, which 
comprises the steps of: 

forming a green tire on a segmented core ac- 
cording to any one of Claims 1 to 7; and s 
placing said segmented core into a curing mold, 
together with the green tire supported thereon, 
to subject the green tire to vulcanization and 
thereby form a pneumatic tire. 
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